Objective-To compare costs of redetermining disability to direct savings in SSI payments associated with different strategies for implementing Continuing Disability Reviews (CDRs) among children potentially enrolled in SSI from 2012-2021.
INTRODUCTION
The Supplemental Security Income (SSI) program, established under Title XVI of the Social Security Act, provides benefits to financially needy individuals who are aged, blind, or disabled. 1 Congressional action in the early 1970s included children with disabilities (0-17 years of age) in SSI to provide benefits to address the extra expenses of low income families who care for children with a variety of special healthcare needs. 2 For children, a disability is a medically determinable physical or mental impairment that results in certain functional limitations, and is expected to result in death or which has lasted or can be expected to last for a continuous period of at least 12 months. 3 In 2009, almost 1.2 million children and adolescents received SSI benefits, and child health professionals provided much information in support of their patients' disability applications. The main categories of health conditions or disorders for which children received benefits were "other mental health conditions" (53.2%), mental retardation (12.7%), and all others (34.1%, mostly diseases of various body systems). The average monthly cash benefit for this population in 2009 was $593 (maximum $674) for a total SSI benefit expenditure of approximately $9 billion. 4 Almost all children receiving SSI also receive Medicaid, and estimates of associated yearly Medicaid costs for this population are $5.8 billion. 5 Table 1 presents the number of childhood SSI beneficiaries from 1983-2009. 4, 6, 7 Growth in this population has been described in other publications, and mainly reflects rule changes in defining children's mental health conditions in 1990; a Supreme Court decision (also in 1990) requiring more systematic assessment of functioning and disability in childhood applicants; child poverty increases; and a general rise in serious chronic health conditions among children and adolescents in general. 8 Recently, with intense scrutiny of federal benefit programs and growing concern over waste in the US health care system, 9 the children's SSI program has drawn attention. Lawmakers and others are specifically concerned with the process of eligibility determination for benefits, reevaluation for continuing eligibility, and the incentives families experience to prove a disability exists. Although the program and its attention in the political arena have a long history dating back to the 1970s, a series of Boston Globe articles in late 2010 10 renewed attention to these issues, leading to Congressional hearings and a Government Accountability Office (GAO) investigation, which released its report in late June 2012. 11 Because large numbers of children remain on program rolls for many years without reevaluation of their disability, a key concern with the children's SSI program is the manner and frequency with which the agency re-evaluates children to determine whether benefits should continue. Recent work has documented the dynamics of disability among children, indicating both that increasing numbers of children and youth have disability, and that many also appear to have less disability when followed over a period of six years. 8 Children with asthma may experience a decrease in symptoms with age; some children who are obese at younger ages may no longer be overweight as they mature; children with ADHD may have less severe symptoms over time. We assume these also affect the SSI population. The Social Security Administration (SSA) refers to these re-evaluations as Continuing Disability Reviews (CDRs) (to review medical eligibility) and Redeterminations (to review income, resources, and living arrangements), and a host of laws and regulations govern how and when these are conducted for both the adult and child populations. 1, 12 Despite legislative and regulatory requirements for CDRs and redeterminations for children and adults, budget constraints have limited the ability of SSA to complete them. Recent budget limitations have particularly led SSA to focus almost entirely on evaluation of initial applications. As a result, SSA had developed an estimated 1.5 million CDR backlog by the conclusion of FY 2010, which will lead to an estimated $556 million -$1.1 billion dollars of paid benefits yearly to beneficiaries who might no longer qualify for the program in 2011 or later. 13 The backlog estimate includes both adult and child populations, and the amount of benefits wrongly paid reflects the predicted number of beneficiaries likely determined ineligible if the 1.5 million CDRs are conducted.
Previous efforts to evaluate the cost-savings of performing CDRs focused on the timeliness of reviews and a prior backlog of CDRs (which was subsequently addressed with congressional funding in FY1996). 13 To our knowledge, no studies have examined different levels and rates of benefits of CDRs and their potential costs and savings for the children's SSI program.
The purpose of this study is to determine potential costs and savings arising from performing CDRs at various levels of beneficiaries assessed and rates of benefit cessation. We applied this approach to develop estimates for children potentially enrolled in SSI from [2012] [2013] [2014] [2015] [2016] [2017] [2018] [2019] [2020] [2021] .
METHODS

Data Sources
The data sources for the costs and savings analysis include publicly available reports published by the Social Security Administration (SSA). Specifically, we used the SSA Annual Report for 2011 4 to estimate the number of child participants predicted to be on SSI from 2012-2035, as well as to project benefit increases. Prior SSI Annual Reports were also used to identify the actual beneficiaries from 1998 to the present and the number of cessations from redeterminations. 6, 7 With data from these documents, we established the following study parameters:
Subjects
SSA distinguishes three groups of child and adolescent recipients with respect to regularity of ongoing performance of CDRs -those receiving benefits for very low birthweight with a mandated re-evaluation at age 1 year, those turning age 18 and required for review by the adult rules for determining disability, and all others. The subjects included in this analysis include only those children outside the mandatory low-birth weight CDRs and age 18 redeterminations, insofar as SSA regularly assesses these two groups. SSA refers to this additional group of children as "other children," meaning children ages one year to their 17 th birthday who are eligible for a CDR outside of the mandatory CDRs. For this analysis, we refer to this group as "children ages 1-17 years."
We initially examined the cohort of children receiving benefits in 2012 and then determined potential savings for nine additional yearly cohorts.
Study Variables
Costs of CDRs-We determined the costs of carrying out CDRs using two different estimates of redetermination rates. Table 1 shows the number of CDRs performed each year for children ages 1-17 years from 1998-2010. For our analyses, we chose 1) the number of CDRs SSA performed in 2010 (16,677) and 2) the highest number SSA has performed in any one year from 1995-2010 (183,211 in 1999). The 16,677 CDRs for children ages 1-17 in 2010 represented approximately 1% of the total SSI recipients ages 1-17 years. The 183,211 reviews in 1999 represented 22% of total children in 1999 ages 1-17.
We used SSA estimates of individual CDR costs to determine total costs for these two cohorts. Prior estimates of CDR costs are based on the adult and child population together (with no child-specific figures available). In 1994, SSA estimated that the cost of performing each full medical CDR after all appeals was $1230. 14 With the increased use of mailers and other methods to prescreen for needed CDRs, SSA changed the estimate in 2010 to $1000. 13 In 2009, SSA reported that total costs for performing its 1,101,983 million CDRs was $371 million, 15 or only approximately $336 per CDR. SSA does not however currently prescreen children for continuing disability, 16 so we chose the 2010 cost estimate of performing CDRs and multiplied the total number of CDRs by $1000.
Rates of discontinuing benefits-To establish the number of beneficiaries potentially discontinued as a result of a CDR, we used SSA data describing historical cessation rates after all appeals. From 1996-2002, despite varying rates of CDRs, the cessation percentages remained fairly stable, between 15% and 20% ( Table 1) . Based on the historical data, we chose three different potential cessation rates (10%, 15%, and 20%) to estimate benefits savings. Historically, 10% is a lower cessation rate than the children's SSI program has experienced, 15% is the lowest cessation rate from 1996-2002, and 20% is a typical cessation rate.
Benefit savings-To determine savings in benefits provided, we used SSA projected percentage benefit increases for years 2012-2035 to calculate the monthly benefits for children in a given year. We then used these figures to calculate decreased benefit payments that would potentially be saved if CDRs are performed. 4 To estimate benefit increases for 2036-2037, we estimated the benefit would increase by 2.8%, projecting from the SSA published estimated annual benefit percentage increase from 2020-2035.
We carried out two adjustments for yearly savings from foregone benefits. First, to calculate program savings in the first year, we adjusted the savings to reflect the different dates cessation would occur. Because SSA does not publish data on CDR timing within a calendar year, we assumed that benefits are on average ceased mid-year on July 1 st . Therefore, we assumed that first year savings include only ½ of the yearly SSI payments.
Second we limited the analysis to children ages 1-17 with no estimates of savings past a child's 18 th birthday and determined when they would reach age 18, based on current age distributions. For example, 2 year old children in 2012 would reach age 18 in 2028; 10 year old children in 2012 would be 18 in 2020. This process decreases the number of children in the cohort each year by the number of children who age out.
We estimated program savings both annually and as savings for each cohort through childhood (to age 18). We provide estimates for all ten cohorts. The formula used to determine annual savings is: Annual benefits saved in one year = (average monthly benefit) × (12 months) × (number of beneficiaries ceased in that year). As noted, an adjustment to the formula is made for the first year calculation. To determine total childhood savings for the cohort, we used the following: Childhood Savings = (Average monthly benefit) × (12 months) × (Estimated years before age 18) × (number of beneficiaries ceased). This amount reflects the total cumulative amount of benefit savings over succeeding years for a cohort redetermined in a single year and accounts for diminishing numbers in each year (i.e., excluding those aging out).
Analysis
For our main results, we calculated the projected costs and savings for each childhood cohort from 2012-2021 by subtracting the total cost of conducting CDRs in year 1 from the childhood benefit at the specified number of CDRs and cessation rates. By examining different potential CDR and cessation rates, the analysis provides some determination of the bounds of changing benefit costs. Table 1 indicates the growth in beneficiaries (0-18 yrs.) from <900,000 to >1.2 million from 1995-2010, as well as rates of CDRs performed (1-17 yrs.) from <5,000 to >180,000.
RESULTS
If SSA carries out the lower number of CDRs (16,667) for children in 2012, with an estimate of 15% determined ineligible, the one-time cost of performing the CDRs in the first year is approximately $16.7 million, with savings of $9 million, resulting in a first year cost of $7.7 million ( Table 2 ). Over time, accounting for the savings in SSI cash benefits each year, the potential savings over the childhood of this cohort is approximately $143 million. Thus savings after costs of performing CDRs are only realized after the first year.
If SSA performs CDRs at a much higher rate (183,211 as in 1999), the agency will experience a net cost in the first year of $84.7 million and a savings over the cohort's childhood of $1.6 billion dollars (Table 3) . Table 4 provides an estimate of the childhood cohort costs and savings at the two levels of CDRs (16,677, 183,211) and three different cessation rates (10%, 15%, 20%), from 2012-2021. Table 4 includes all 10 cohorts (2012, 2013, 2014 , etc.) calculated in the same manner as Table 2 and Table 3 
DISCUSSION
Overall, estimates of benefit savings from performing full medical CDRs for a single cohort of children range from $90 million -$3.6 billion dollars from 2012-2021, based on different numbers of redeterminations and likely cessation rates. Our analysis is the first to specifically examine children's CDRs, and it reveals potentially significant financial benefits to the program. Other analyses completed by GAO and SSA concentrated on backlogs of CDRs and timeliness of reviews and were largely influenced by the adult SSI population. 4, 17 In a 2006 Report to Congress, SSA estimated a savings of $10 for every $1 spent on full medical CDRs. 17 This figure includes the adult population and takes into account other associated benefit savings such as Medicare/Medicaid. Based on the analysis presented, for children only, we calculate a savings of $8.57 for every $1.00 spent on CDRs at the current number of CDRs and a 15% cessation rate. This figure would increase if the cessation rate and number of CDRs increased ($15.41 for every $1 at 20% cessation rate, 183,211 CDRs), and decrease if the cessation figure decreased ($5.40 for every $1 at 10% cessation rate, 16,677 CDRs). A 2003 GAO report identified significant potential savings through redeterminations, including 10 year savings of $2-5 billion for CDRs performed from 1996-2001 (when SSA had funds earmarked for CDRs to eliminate a previous backlog). The report concentrated on the backlog of CDRs and included the adult population. 18 Our study, unlike past studies, evaluates potential SSI payment savings through future CDRs and concentrates solely on the child SSI population.
This SSI administrative policy issue directly impacts pediatricians, children, and families. Increasing the number of CDRs will raise demands for clinical reports and could put pediatricians in the difficult position of submitting a report that shows clinical improvement and excludes a child from SSI benefits despite household financial need. For children and families, increased CDRs could place new documentation burdens on low-income families with limited resources caring for a child with a disability. Filling out the clinical reports may strain the physician-patient relationship, but it could also offer an opportunity to review the child's condition in detail.
This current econometric analysis has several limitations. Some assumptions underlying our methods are based reflect SSA estimates based on the adult SSI population (who make up a much larger proportion of the total SSI population), although most come from child data. The complexity of children's health conditions often makes definitive diagnosis difficult. Thus, gathering needed data for CDRs for children may cost more than $1000 after all appeals. Using CDR mailers for initial screening has been proposed as a method to lower CDR costs for children, 16 as mailers have significantly reduced the cost of adult CDRs. SSA provides little evidence to support their estimate of $1000 per CDR. The costs described in this paper would of course vary substantially if the true cost of CDRs is much higher or lower.
Determining likely rates of cessation similarly requires several assumptions, given the limited information on co-morbidities among children on SSI. Only 34% of those children with "other mental disorders" at age 18 CDR had the same diagnosis after successful appeal or reapplication to the adult SSI program, suggesting that many beneficiaries have coexisting conditions not well-described in main SSA databases. 19 Our highest savings estimate may overstate potential savings.
Where SSA and GAO analyses of CDR effects for adults include savings beyond the cash benefit, we did not include any savings to Medicaid because current Medicaid rules would allow most children currently on SSI to qualify for Medicaid or the Children's Health Insurance Program regardless of their SSI status.
Timeliness studies published by the SSA Inspector General found that only 54% of CDRs were completed in a timely manner (completion within 1 year of initiation). 17 Our estimate assumed that the CDRs would be performed and beneficiaries would be ceased at a consistent rate throughout a calendar year. If the reviews are conducted in a less timely fashion, then the analysis overestimates the yearly savings associated with carrying out CDRs in the first year. Our estimates also do not account for children deemed ineligible at one point but who may return to the program later. This would potentially overstate savings.
The most recent backlog is not the first significant CDR backlog SSA has accrued. At the conclusion of FY 1996, SSA accumulated a 4.3 million CDR backlog (including adult and child populations). Congress authorized approximately $4 billion to eliminate that backlog within 7 years (1996-2002) . 17 With this funding, SSA conducted an estimated 9.4 million CDRs within 7 years and became current with its workload. 4 Without continued supplemental funding for CDRs, 2004-2008 saw a 65% decrease in performing CDRs. 13 The fact that cessation rates as a result of CDRs for children ages 1-17 are typically 15-20% indicates that 80-85% of children and families maintain benefits, presumably because of continuing eligibility after redetermination. Thus, even with substantial increases in CDRs, most current child beneficiaries would continue in the program and need benefits to care appropriately for their child with disability. Families of children with special healthcare needs experience severe financial burdens, 20 and any reductions in their support from SSI could adversely affect these children and their families.
Considering the dynamic nature of children's disability, 8 it seems prudent, both for providing benefits appropriately and for SSI program integrity to reassess the changes in the status of children's disabilities consistently and equitably. The costs and savings analysis conducted here suggests an opportunity for the SSA to make positive changes within the children's SSI program. SSA could save up to $3.6 billion in childhood SSI payments for each year of increased CDRs for children ages 1-17. The program currently spends approximately $9 billion annually on direct SSI benefits for children. 4 This analysis was not undertaken to advocate that low-income families should lose benefits, but rather to address recent concerns about the integrity of the SSI program along with the acknowledgement of waste in the US healthcare system. 9 Although typically Federal program savings do not return to the program or beneficiaries, one could advocate that savings in this case be used to strengthen SSA administration of the children's SSI program and to coordinate better with other public programs to improve support for families and outcomes for children with disabilities, especially the federal Maternal and Child Health programs.
This work uses many assumptions. Future research that might enhance the quality of these analyses could include more reliable data on CDR costs, better information regarding the disability and co-morbid conditions among children and youth receiving SSI, and better estimates of likely cessation rates (by age).
CDRs represent an avenue for savings that is in need of congressional support. Increased CDRs could help to assure fair distribution of SSI benefits from the viewpoint of beneficiaries, taxpayers, and pediatricians, and the savings accumulated as a result of the increased CDRs could be used to help improve other areas of the program including improving the CDR process, increasing the number of reviews performed in a timely manner, and strengthening the use of other federal programs to support the growth and development of children with disabilities (esp., the federal Maternal and Child Health programs). Dealing in a fair and consistent way with disability among children and youth can also help strengthen public perceptions of the value of SSI for children and its consistent association with determined need for assistance.
WHAT'S NEW
We estimate the significant potential savings that the Social Security Administration could experience through more regular re-evaluations for children ages 1-17. Systematic redeterminations represent an opportunity for SSA to improve program integrity while consistently providing for children and families with ongoing need. 
